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Regional Monitoring Program (RMP)

EEE Questions: |
Where are protected groundwater (GW) resources?

How close are oil/gas operations and protected GW, and
what geologic materials separate them?

v

Where is there evidence of oil/gas fluids in protected
GW? Where does evidence indicate no connections?

- ® When oil/gas fluids are present in protected GW, what
- pathways or processes are responsible?

Have oil and gas operations as a whole contributed to
‘water-quality changes |
in groundwater basins?

ZUSGS




Relative Prioritization of
Oil Fields for Regional
Monitoring of
Groundwater Based on
Vertical Proximity, Well
Density, & Injection
Volumes
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Salinity Mapping
" Where are groundwater
resources with <10,000 mg/L

total dissolved solids [TDS] in.

relation to oil & gas

development?
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- CSUS (cooperative agreement)
USGS Geology, Geophysics, &
Geochemistry Center, Energy &
‘Minerals Mission Area
USGS Hydrogeophysics Branch,
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Relative Prioritization of
Oil Fields for Regional
Monitoring of
Groundwater Based on
Vertical Proximity, Well
Density, & Injection
Volumes
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Chemical Constituents

Inorganic and Radionuclide Characterization
Field parameters (02, pH, SC, alkalinity, temperature, H,S)
Inorganics (major and minor ions, trace elements, nutrients),

Radionuclides (Ra-224, 226, 228)

Organic characterization
VOCs, DOC, DOC fluorescence & absorbance, organic acids,
hydrocarbon molecular and isotopic compositions

Fluid mixing, chemical sources, geochemical reactions, and age dating
Various combinations of constituents above plus
82H and d'80 in water, 8'3C in DIC, 3''B in dissolved B, 87Sr/86Sr in dissolved Sr,
&7Li in dissolved Li, noble gases, atmospheric gases, 3H, SF6, 14C
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Monitoring: Water-Level/Pressure Data
Needed to understand Vertical flow gradient
directions of vOﬁmjﬁm_ water o S AR T _

-~ movement | - Cps

“Gaps in vertical flow and
chemical gradients common
RMP includes limited well ) 600 - __ooééama ﬂ% -0. Sm vmsoﬁ
installation to address; 2 " |
drilled so far, 2 in permitting
Example: Multiple well
monitoring site (5 wells) near

 Lost Hills oil field boundary
Comparisons to pressure,
temperature data in oil zones 1600
generally lacking |
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